Interaction of Hsp90AA1 with phospholipids stabilizes membranes under stress conditions.
During heat shock conditions, structural changes in cellular membranes may lead to cell death. Hsp90AA1 and other heat shock proteins involved in membranes are responsible for protecting membrane stabilization. However, the membrane binding mechanism of Hsp90AA1 remains largely uncharacterized. In this study, we showed Hsp90AA1 interacts with phospholipid membrane with high affinity. Using the depth-dependent fluorescence-quenching with brominated lipids, we found Hsp90AA1 penetrated 10.7 Å into the hydrocarbon core of the lipid bilayer. Circular dichroism spectra studies showed Hsp90AA1 lost part of its α-helical structures upon interaction with phospholipid membrane. By assessing binding properties of the three Hsp90AA1 domains, we found Hsp90AA1 interacted into the lipid bilayer mainly toward its C-terminus domain (CTD). Using scanning electron microscopy, we examined the protection on host cell membrane by overexpressing Hsp90AA1. The results indicated Hsp90AA1 or Hsp90AA1-CTD expressing E. coli cells exhibited better membrane integrity compared to the control after thermal treatment. The following liposome leakage assay suggested the protection of Hsp90AA1 might due to its stabilization of the membrane lipid. Collectively, the present study demonstrates Hsp90AA1 embeds into the lipid bilayer through its C-terminal domain and the Hsp90AA1-lipid association potentially has a significant function in keeping membranes stabilization during stress conditions.